Abstract: 16 The formation and aging of organic aerosols (OA) proceed through multiple steps of chemical 17 reaction and mass transport in the gas and particle phases, which is challenging for the interpretation highly oxygenated compounds in atmospheric water extend to high molar mass and low volatility.
where M is the molar mass (g mol -1 ), p 0 is the saturation vapor pressure (mm Hg), R is the ideal gas 126 constant (8.205×10 -5 atm K -1 mol -1 m 3 ) and T is the temperature (K).
Parameterization of saturation mass concentration by elemental composition

170
Accurate prediction of volatility requires structural information of the organic compounds,
171
which is often difficult to be obtained in field measurements. We predict C 0 as a function of 172 elemental composition that is often determined by soft-ionization high-resolution mass spectrometry. 
177 where C 0 is the reference carbon number; C , O , N , and S denote the numbers of carbon,
178
oxygen, nitrogen, and sulfur atoms, respectively; C , O , N , and S denote the contribution of 179 each atom to log 10 0 , respectively, and CO is the carbon-oxygen nonideality (Donahue et al.,
The temperature dependence of C 0 can be approximated by an Arrhenius type equation
190
resembling the Clausius Clapeyron equation (Donahue et al., 2006; Cappa and Jimenez, 2010) :
where T ref is the temperature at a reference state (298 K in this study). The enthalpy of vaporization
193
∆H vap (kJ mol -1 ) could be estimated by C 0 , as there is a nearly linear relationship between log 10 C 0 experiments and field campaigns, the observed organic compounds were mapped into the molecular 241 corridor with an alternative representation displaying C 0 as a function of molar mass, which appears 242 more straightforward for direct comparisons to mass spectra (Shiraiwa et al., 2014) . The used 243 observation dataset is summarized in Table 2 . In total 9053 organic compounds were collected from 244 chamber experiments for new particle formation (Ehn et al., 2012; Schobesberger et al., 2013) and 245 field measurements at a boreal forest (Ehn et al., 2010 (Ehn et al., , 2012 , at a mountain site (Holzinger et al., , 2010; Erupe et al., 2011; Zhang et al., 2011; Kulmala et al., 2014) .
312
N-containing organic compounds are important components of biomass-burning organic 313 aerosols (BBOA) (Lobert et al., 1990; Simoneit, 2002) . 
